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ABSTRACT
Financial planning is one of the established
applications, with a long history of systems implemented
at all levels of computing. With the complexity of
business increasing, financial planning systems must be
much more capable of handling all the possible variables
and providing information to aid decision-making.
All business must be able to look into the future
and forecast what they need to do to survive in
business. In this project, it is expected that through
the case study of a local medium-sized electronics
company, an automated Chinese-based financial
information system can be designed to the benefit of the
company.
As for the preliminary study, methods such as the
interviews and observations were employed in order to
gather facts about the strengths and weaknesses of the
existing system. Consequently, a proposed system is
recommended and then implemented, through the use of the
Chinese keyboard invented by Prof. S.C. Loh of the
Chinese University of Hong Kong.
10
The commonly used techniques of forecasting
financial data, master-budgeting systems and financial
statement analysis will be thoroughly discussed in this
report. Moreover, types of related problems encountered
and various issues evolved during the development phase




This thesis presents the development, design and
the implementation of an automated Chinese-based
financial information system for a local medium-sized
electronics manufacturing company. Effective financial
management is based upon three factors: analysis of
past performance, planning for future activities, and
control of the current activity. Control is achieved by
carrying out decisions in accordance with agreed plans.
Historically, computer-based. financial planning system
had been with us for the last.couple of decades or_so.
In view of'the fact that the vast majority of the
top management in.Hong Kong is Chinese, therefore, the
demand for a system in terms. of Chinese input and
output, is exceedingly high. Such a system not only
facilitates the channels of communication with different
levels of management but also provides management with
up-to-date and timely financial reports, in terms of
2their native language, too. As a result, a new approach
on Chinese data processing for financial control system
is proposed and then implemented for the benefit of the
company. It is also expected that through the enhanced
features from this computer-based financial system,
management may now be able to analyze a wide range of
What if...? questions and evaluate the likely results
of alternative plans and decisions. This, in turn,
provides a more effective way for developing:
Meaningful goals and objectives,(a)
Decision-oriented planning information, and(b)
Rational decision rules which are the basis for(c)
effective, efficient, decision-making and sound,
well-conceived plans. [J.S. Armstrong 1985]
1.2 DEFINITION OF TERMS
Before discussing financial planning system in more
detail, it will help to define a few key terms.
A Financial planning model is a computer program
that projects the financial performance of your
business. Models consist of three elements: (1) A set
of interrelated accounts (2) Some associated data and
(3) A method for projecting each account into the future
based on a defined set of assumptions and logical
relationships. [D.R. Myddelton 1983]
3"Financial modeling refers to computer-assisted
financial planning and analysis, including the
development and use of financial planning models. [D.R.
Myddelton 1983]
Forecast means to predict some future event or
condition usually as a result of rational study and
analysis of available pertinent data. [Surendra S.
Singhvi 1986]
Planning is the ongoing management process of
choosing the objectives to be achieved during a certain
period, setting up a plan of action and maintaining
continuous surveillance of results by the use of
forecasts so as to make regular evaluations and, if
necessary, modify the objectives and plan of actions.
[Surendra S. Singhui 1986]
Financial planning pertains only to the function
of finance and includes the determination of the firm's
financial objectives, financial policies and financial
procedures. [William H. Baughn 1961]
A budget is a comprehensive plan expressed in
financial terms, by which a total operating program is
affected for a given period. It includes an estimate of
services, activities and projects, expenditure
requirements, and the resources necessary for their
support. [Stephen A. Moscove 1986] The budget covers a
specific period of time, usually one year. The budget,
4also called a master budget, is used as a tool for
planning in both centralized and decentralized firms.
CO. Donovan 1983]
1.3 PURPOSE OF THE STUDY
The purpose of the present study is to design an
automated Chinese-based financial information system,
through the case study of a local medium-sized
electronics company. The proposed system is
successfully implemented through the use of the Chinese
keyboard which was invented by Prof. S.C. Loh of the
Chinese University of Hong Kong. The implemented system
is expected to provide the following features:
(a) Allow the management the capability of viewing their
financial operations in terms of Chinese input and
output.
(b) Provide the management with a tool which helps to
improve the quality of their decision-making.
(c) Eliminate the clerical operations within the
manual-based accounting system so that the staff are
released from the repetitive financial calculations.
(d) Reduce the errors and mistakes in preparation of the
financial statements.
51.4 NEED FOR FINANCIAL FORECASTS
Nearly all decisions are based on some forecast of
what is going to happen. Financial forecasts
particually are needed for the following reasons:
(a) CAPITAL INVESTMENTS- Financial forecasts allow a
decision maker to evaluate a project based on the
economic justification and to allocate finite
financial resources to worthy projects.
(b) DIVESTMENTS- Financial forecasts allow decision
maker to evaluate a divestment candidate based on
economic justification and to determine the price at
which a business facility should be sold.
WORKING CAPITAL- Financial forecasts, which include(c)
working capital forecasts, indicate on a timely
basis if the firm will have cash surplus or deficit.
TAXES- A financial forecast is also needed to(d)
determine a firm's tax liability- current and
deferred.
FINANCIAL FLEXIBILITY- Financial forecasts allow a(e)
firm to determine its financing flexiblity which
would be used for new projects, dividends, treasury
shares and the like. [Surendra S. Singhvi 1986]
61.5 REVIEW OF THE LITERATURE
There are several financial forecasting techniques
which are used by management. These techniques are
divided into three main catergories: (1) Qualitative
techniques (2) Time series techniques and (3) Causal
techniques. [M. Barron, D. Targett 1985]
1.5.1 QUALITATIVE TECHNIQUES
These forecasting techniques are used when
historical data are scarce. Forecasters generally use
rating scales to convert qualitative information into
quantitative estimates. Commonly used qualitative
techniques of forecasting are as follows:
VISIONARY FORECAST- This technique primarily relies(a)
on the forecaster's personal insights and judgment.
The technique is also known as seat-of-the-pants
forecasting, which is a descriptive phrase coming
from the early days of flying airplanes.
DELPHI METHOD- This technique was developed at the
(b)
RAND Corporation during .the' 1960s. Under this
technique, 'a panel of independent experts is
interrogated by a sequence of questionnaires in
which the responses to one questionnaire are used to
produce the next questionnaire. This technique has
been used to forecast long-range environmental
factors such as social values, cultural changes,
7energy dependence and the like.
(c) PANEL CONSENSUS- Under this technique, information
from a panel of experts is presented openly in group
meetings to arrive at a consensus forecast.
(d) MARKET RESEARCH- A forecaster collects a
considerable amount of market data using
questionnaire surveys and/or interviews. This
technique is generally used to forecast new product
sales.
HISTORICAL ANALOGY- This is a comparative analysis(e)
of the introduction of growth of similar new
products or services. This technique could-be used
as a compliment to others in forecasting sales
volume and the price of new products.
SUBJECTIVE PROBABILITIES- In selecting the best(f)
alternatives, a decision-maker could forecast the
probable outcome of his decision by the use of a
decision tree, where he has to assign probabilities
of occurrence for each outcome. The expected value
of each alternative becomes the basis for the
decision. [E.L. Arnoff 1978]
1.5.2 TIME SERIES TECHNIQUES
These forecasting techniques rely heavily on
historical data. To forecast a variable, the forecaster
8must have data from several past time periods.
(a)
MOVING AVERAGE- Each point of a moving average of a
time series is the arithmetic average of a number of
consecutive points of the series, where the number
of data points is chosen to eliminate the effects of
seasonal or irregular fluctuations.
(b) EXPONENTIAL SMOOTHING- This forecasting technique
is similar to moving average, discussed above,
except that more recent data points are given more
weight.
(c TREND ANALYSIS- This technique fits a trend line to
a mathematical equation and then projects it into
the future by means of this equation. A scattergram
technique is also used to determine the trend line
and to forecast future data.
BOX JENKINS' METHOD-. This method of forecasting is(d)
well suited to handling complex time series in which
the basic pattern is not readily apparent.
1.5.3 CAUSAL TECHNIQUES
These forecasting techniques also rely on
historical data however, a cause and effect
relationship is established for the variables to be
forecasted.
9(a) REGRESSION ANALYSIS- This technique relates one
dependent variable, e.g., sales volume, to another
independent variable, e.g., population, and
estimates an equation or relationship using the
least squares method. In a multiple regression
analysis, more than one independent variable is
considered. [D. Heinze 1980]
(b) ECONOMETRIC MODEL- This is a system of
interdependent regression equations that describes
sector of economic activity. The model generally is
used to forecast turning points within reasonable
accuracy. Basically, this technique is used to
forecast at a macro level, i.e., GNP. •[P. Grinyer,'
J. Wailer 1978]
INPUT-OUTPUT MODEL- This technique forecasts the(C)
inter-industry or interdepartmental flow of goods or
services in the economy or industry. Again, this
technique is used to forecast at a macro level.
LEADING INDICATOR ANALYSIS- A time series of an(d)
economic activity, e.g., stock prices, whose
movement in a given direction precedes the movement
of some other time series, e.g., corporate profits,
in the same direction is referred to as a leading
indicator. [J. Hanke, A. Reitsch 1981]
10
(e) LIFE CYCLE ANALYSIS- The analysis of a product life
cycle helps in forecasting new product growth rates
using S-curves. [Surendra S. Singhvi 1986]
1.5.4 CHARACTERISTICS OF FORECASTING TECHNIQUES
In making a selection, one must consider the
characteristics of the various forecasting techniques:
TIME HORIZON- There are two aspects of this(a)
characteristic. First is the span of time into the
future for which different forecasting techniques
are best suited. Second is the number of periods
for which a forecast is desired. For example
moving average technique is appropriate to forecast
one period only. [N. Seitz 1984)
PATTERN OF DATA- The pattern of the data to be(b)
forecasted could vary from seasonal, cyclical, trend
to horizontal. Depending upon the pattern, one can
select an appropriate forecasting technique.
TYPE OF MODEL- Most forecasting techniques assume(c)
some models of the situation being forecasted. For
example, the model may be a series in which time is
viewed as the important element in determining the
changes. [C. Parkison, W. Dong 1981]
11
(d) COST- Generally four elements of cost are involved
in the application of a forecasting technique:
development, storage, operation and opportunity in
terms of other techniques that might have been used.
(e) EASE OF APPLICATION- A forecasting technique is
likely to be used if it is understood by the user
and the user has confidence in using it. [R.
shultis, F. Mastromano 1980]
ACCURACY- The degree of accuracy required in a(f)
given situation dictates the selection of specific
technique. In some situation, an accuracy level of
10% is acceptable while in other situation 5% may
not be acceptable. [Surendra S. Singhvi 1986]
1.6 SUGGESTIONS TO IMPROVE FORECASTING
Every business person would like to have a reliable
financial forecast. There is no way a firm can forecast
with 100% accuracy all the time because of external
factors which are beyond control. However, several
factors can.be undertaken to improve the system:
Develop a range of forecasts- high and low (or(a)
optimistic and pessimistic) with probability of
accomplishments.
12
(b) Train individuals to understand and use forecasting
techniques.
(c Hold individuals accountable for forecasts and
underlying assumptions.
(d) Require full documentation and supporting data for
forecast.
Emphasize the importance of financial forecasts from(e)
top management down.
Understand and challenge the key assumptions(f)
underlying the forecast.
Provide clear instructions to forecasters with(9)
respect to timing, schedules, and assumptions.
[Surendra S. Singhvi 1986]
Although some people have suggested that the
selection of a forecasting method is a relatively
straightforward matter, I feel that such a simplistic
approach can often be misleading and detrimental to the
manager. By presenting a much more complete description
of these characteristics it is hoped that the manager
will be able to understand better the relative tradeoffs
to be made in the selection process and the advantages





Electronics manufactures in Hong Kong are mainly
export-oriented. In order to be successful in such a
competitive environment, they need to react and readjust
themselves continuously to the fast changing
macro-economic climate at large, and technology changes
as well as product trends of their field in particular.
As one of the. most dynamic and fast-moving forces
in Hong Kong electronics industry, the company under
study has a history of growth founded on high product
standards and proven ability to adapt quickly to meet
market needs.
The company was formed in 1974 to manufacture
core-memory system, a vital computer component in the
mid-70's, which were mainly for export to USA and Japan.
It was founded by three engineers with previous
multinational experience, who formed a partnership in
14
1972. In the late 1970's, as the US telephone industry
was changing in response to deregulation, the company
developed cordless telephones and other telephonic
equipment. Meanwhile, the company had started research
into sophisticated multi-layer printed circuit boards
(PCB) products as early as 1978, and by 1980 had pilot
production in full swing and became one of the first
companies in Hong Kong to mass produce multilayer PCBs.
Demand for multilayer PCBs has grown. steadily since that
time.
From a small beginning,( 40 staff in a 280 square
meters factory in Tokwawan in 1972) the company has
grown.to be one of the largest electronics companies in
Hong Kong. The company now have a number of branches
located in Tokwawan, Tsuen Wan, Hung Hom, Sanpokong,
Kwai Chung and Chengshawan. From its original small
premises in 1972, the company has expanded to occupy an
area of 330,000 square feet and employs a total number
of over 3,500 staff. A diagram is depicted in Fig. `2-1
to show the group structure of the company.
2.2 PROSPECTS.
Since the printed- circuit board business is
strategically important, the company has continuously
been upgrading the production of. multilayer and high
density PCBs to cope with the requirements of technology










Fig. 2-1 GROUP STRUCTURE OF THE COMPANY
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electronics and computer industry. The new phase of
providing services in building turnkey manufacturing
plants, including related technical and marketing
services in the PRC, has brought not only new financial
benefits but also new diversified business opportunities
into the company.
Also, the multi-language computer terminal
(CIT238), which has a Chinese input/output capability,
has been patented in many countries. It has been
successfully tested for such applications as word
processing and telex transmissions in the Chinese
language. The company is currently exploring various
opportunities for the marketing of the product in the
PRC and the initial demonstrations in several major PRC
cities have received favourable response.
2.3 CORPORATE SERVICES DIVISION
The company is made up of the corporate services
division and two manufacturing divisions: the PCB and
the telecommunications divisions. The corporate
services division, which is in Sanpokong, provides
efficient support services comprising finance, marketing
and sales, management information system, industrial
relations and research and development. Therefore, each
individual function makes up of its own separate
department accordingly, as shown in Fig. 2-2, and













Fig. 2-2. CORPORATE SERVICES DIVISION
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2.4 MIS DEPARTMENT
The primary concern of the present study is mainly
on the Management Information System Department of the
Corporate Services Division. Therefore, a thorough
examination on the day--to-day functions as well as the
management structure is needed prior to the design of
the information system.
An organisation chart is shown in Fig. 2-3 to
illustrate that the MIS department consists of 1 MIS
manager, 1 systems analyst, 1 operation supervisor, 1
analyst/programmer, 3 programmers, 2 operators and 2
input/output staff. Since the number of turnover of
data processing staff is always high, the key
-interviewees will be those in the higher position such
as the MIS manager and the systems analyst.
From the interview with the MIS manager of the
company, it was found that the main duties of the
Department are as follows:
Plan, organise, direct and control the Departmental(a)
functions and staff activities.
Evaluate hardware and software requirements.(b)
Prepare sites and coordinate with vendors to install













( 3) ( 2)
Fig. 2-3 MIS DEPT. ORGANISATION CHART
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(c) Define operation and procedure standards and ensure
these standards are being followed so that the
computer system can be run efficiently.
(d) Participate in system implementation meetings with
users to provide recommendation to user departments
such as finance and accounting, marketing and sales,
research and development.
(e) Define goals/objectives and arrange training courses
or seminars to motivate staff and also control
day-to-day operations.
(f) Coordinate with outside hardware/software vendors to
acquire up-to-date computer technology and
information for planning future hardware/software
requirements to cope with the growth of the company.
(g) Review and establish control in computer system for
security and effectiveness.
The computer configuration diagram. of the company,
as illustrated in Fig. 2-4, shows that the super
minicomputers in use are VAX750 and VAX785 which support
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In order to have a complete understanding of the
present operations of the company under study, the phase
of investigation has started as early as possible with
the hope that a bench mark can be provided and
consequently, a better information system can be
designed in terms of more timely and improved management
information system and reporting capabilities.
Hopefully, it, will be implemented and tailor-made to the
requirements of the management since it has been
designed in an user-oriented manner.
3.2 METHODS OF INVESTIGATION
The process of fact-finding is crucial to the
future analysis and good design of the proposed new
system and a number-'of methods of investigation could be
used. The methodology for the study was as follows
23
(a) The routine operations of the present computer-based
system was traced through a number of interviews
with the MIS Manager and the results obtained has
led to a better overall picture of the departmental
data flow. Moreover, information needed and desired
improvements of the proposed information system from
both the management and the personnel concerned were
identified through both interviews and observations.
(b) A proposed system which tailored to the needs of the
management based on the information obtained above
was preliminary designed for consideration. A final
design which suited the management was obtained
through continuous consultation, and refinements
with the parties concerned.
Due to the problem of confidentialty of information,(c)
only limited documentation were available for
reference, however, it was sufficient to provide an
insight into the day-to-day financial operations.
Memoranda were occasionally used to serve as a(a)
channel of information feedback, as illustrated in
Fig. 3-1.
3.3 DESCRIPTION OF EXISTING FINANCIAL OPERATIONS
At present, the software in use for the financial
operations of the company is the General Ledger System
24
TO: MR. DANIEL LUK, MIS MANAGER
(Elec _Eltek Company Ltd.)
FROM: STAN HUNG
DATE: 14/10/85
RE: SUMMARY OF OCTOBER 11,1985
DISCUSSION REGARDING M.PHIL YEAR THESIS
I wish to express my sincere appreciation for offering
me the opportunity to hold a discussion together. The
following areas were thoroughly discussed during our
meeting.
(a) The computer configuration of the company.
(b) The availability of time to be present at the
company per week.
(c) A variety of current financial packages from
different software houses. A decision is also to be
made on whether or not to purchase the package or to
develop inhouse.
(d' Financial planning, inventory control, purchasing
and manufacturing applications are the key areas of
our interest. We had arrived at the conclusion that
financial planning should be the most appropriate
area, of which, general ledger is the first
sub-system which is to be considered in the initial
stage of experiment. Financial forecasting, trend
analysis and the development of a utility to
download the data onto the IBM PC seems to be the
first module of this assignment.
With your kind permission, a demonstration on the(e)
Maxcim of NCA Corporation was also performed and it
was indeed impressive and very valuable.
Once again, my sincere thanks for your kind(f)
permission to let me have all the necessary
information which I should say very useful.
Fig. 3-1 A SAMPLE MEMORANDUM
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which is produced by MAXCIM. It is designed to provide
the information necessary for planning, reporting and
control within the manufacturing environment. MAXCIM is
an on-line interactive system which provides complete
and up-to-date information to the user at any time.
Data integrity and protection is provided by password
control at the function level and read/write access at
the data element level.
Moreover, the MAXCIM manufacturing system can
operate as an independent information control system, it
is also available on an integrate basis with the MAXCIM
financial information control system.
As illustrated in Fig. 3-2, the MAXCIM financial





The MAXCIM Data Management System incorporates all
data field definitions and validation parameters into
the data base. It also provides a comprehensive set of
utility functions which allow the user to enhance










Fig. 3-2 MAXCIM FINANCIAL SYSTEM
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3.3.1 ACCOUNTS RECEIVABLE SYSTEM
The Accounts receivable system can provide the user
instant accessibility to outstanding accounts and
individual customer credit positions. Moreover, cash
receipts entry, unapplied credit entry, debit/credit
memo entry, customer file maintenance, and customer
account inquiry are accomplished using the video
terminal with instant updating of data files.
3.3.2 GENERAL LEDGER SYSTEM
The General Ledger System has been designed to
provide the day-to-day accounting information required
for the company's financial activities. Journal entries
entered through the video terminal, and detail or
summary transactions generated from other systems(
MAXCIM Inventory Control System, MAXCIM Account
Receivable System, etc.) provides the input to the
system.
3.3.3 FIXED ASSETS SYSTEM
The Fixed Assets System maintains comprehensive
asset information and provides extensive asset
accounting and property management reporting. The
system is integrated with the General Ledger System
providing automatic verification of data and passing of
journal vouchers into the General Ledger.
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3.3.4 INVENTORY CONTROL SYSTEM
The Inventory Control System maintains the parts
master, cost master and stock status files processes
stores issues and receipts and physical adjustments and
passes pertinent information concerning Work In Process
Costs to the MAXCIM Manufacturing Cost System.
3.3.5 SYSTEM FLOWCHARTS
Fig. 3-3 through Fig. 3-6 provide a pictorial
overview of the system and its interactions with other
systems.
3.4 STRENGTHS OF THE SYSTEM
After examining the data flow of the financial
activities of the company and analyzing the comments
made by the personnel involved in the interviews, the
existing information system is found to be insufficient
to cope with the ever-changing requirement of the
company in response to the environment. Furthermore,
the major strengths of the system which were brought to
light during the fact-finding stage were summarized as
follows:
GOOD REPORTING- The reporting features of the(a)
existing financial software tool, General Ledger
System, are able to cope with the






Customer Master File Maintenance











































































. G.L. Detail File
Budget File
Company File








































































































































































since only those reports that are essential for the
operation requirements are generated and distributed
to the concerned parties. This saves a lot of
efforts to read unnecessary reports by the staff,
hence making efficient use of the man-power
resources available.
(b) HIERARCHY STRUCTURE- The division, similar to other
company, kept its organisation hierarchical, such
arrangement made it easier for the manager to
allocate and control the resources necessary to
accomplish the company's objectives. Therefore, the
manager might plan, delegate authority, and measure
the performance of those to whom they delegated
authority in an effective manner.
TRADITIONAL MANAGEMENT STYLE- With the wide span(c)
control of the MIS Manager within the division, all
major decisions were made or approved by him, thus
ensuring consistent and quick response to the
fast-changing environment.
WRITTEN PROCEDURES- Systems often failed because a(d)
worker did not clearly understand what he or she
should do. Often the subordinate misinterpreted the
verbal communications of the supervisor and the
subordinate unknowingly did his job incorrectly.
Therefore, the written procedures which were
available in the company were necessary to set a
standard for the staff to communicate with each
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other.
3.5 WEAKNESSES OF THE SYSTEM
The following major weaknesses were found during
the preliminary stage of the study, however, the
drawbacks discussed below did not cause serious problems
at the moment, yet they should not be overlooked in the
event of any ad-hoc requirements from the-management.
The weaknesses were identified as follows:
NO CHINESE SOFTWARE- Since the staff were deeply(a)
involved in the day-to-day operation, there was
hardly any manpower to develop the Chinese data
processing software, particularly in the area of
financial operations.
LACK OF ANALYSIS FEATURES- The present softwar€(b)
system, General Ledger System, did. not offer an)
forecasting features nor the analysis of financia.
statements such as ratio analysis. As a.result,
part of the work was still-carried out manually anc
it was error-prone and time-consuming.
MISSING DOCUMENTATION- Some of the documentation
(c)
were stored. in various locations and, due to the
high turnover, there were occasionally reports of
missing documentation, which obviously had negative
impact of the security and integrity of the system.
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Hence, it was concluded that further
computerisation effort was to be carried out to enable
more efficient operations of the existing information




GENERAL DESIGN OF THE PROPOSED INFORMATION SYSTEM
4.1 DESIGN CRITERIA
Based on the investigation, analysis and evaluation
in the preceding chapters, a financial information
system is designed t-o suit the requirements of the
management. As the present study is centered on the
financial operations of the company, areas which relate
to other functions such as accounts payable and accounts
receivables system have been excluded.
The proposed financial information system was
designed with several criteria in mind, both from the
user (the concerned party in the MIS Department) point
of view and the system concept point of view. Included
in these criteria are the following:
Nowadays, it is quite'common, in the development of(a)
information systems, for the user interface to be
the focal point of the design activity. As a
result, an attempt is made to design a better user
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interface.
(b) It is usually convenient to break the output down,
first, by the subsystem that generates it and, then,
by the particular item, such as the report or the
document.
(c) The proposed system is designed with the hope that
it is able to integrate with the existing system,
hence both old and new systems can work in harmony.
The existing computer facilities can be fully(d)
utilized in the areas of analysis and control, other
than just being short-term reports generator.
Moreover, reliable and first-hand information can be
obtained in a systematic manner.
4.2 SYSTEMS DESIGN
4.2.1 USER INTERFACE DESIGN
An on-line, real-time, computer based system is
often judged by its immediate impact upon the user or
users of that system. Most of the users have little, if
any, knowledge of what the computer is doing behind the
scenes, but are much more aware of their own interface
with the machine in the form of the dialogue between
them. A poorly designed dialogue will cause user
resistance to, or even rejection of, a system that in
all other respects may be adequate or even excellent.
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The following interactive techniques are taken into
consideration during the general design of the system:
(a) WINDOWS- A number of rectangular windows are shown
on the screen to display the commands so that the
user can made his selection accordingly.
(b) CURSOR- The cursor shown on the screen can be moved
around with the aid of the cursor keys. Therefore,
the user can move the cursor to any input position
of the data item.
MENU- The command menu appears either on the centre(c)
of the screen or along the right edge and a command
may be selected with the cursor key in order to
apply an operation to the command displayed.
SYSTEM MESSAGE- At the bottom of the screen, a(d)
single text line is dedicated to system message on
the keyboard.
VIDEO ATTRIBUTES- A technique of making data stand(e)
out on the screen is either to display them at a
different luminance level or to blink coding of the
data. In so doing, the user's attention is drawn to
particular items of information.
User-friendliness is also another key element to
the successful of the design. [W. Newman 1987]
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OTHERS- Other factors that contribute to a good
design include logical design, sequencing,
spaciousness, relevance, consistency, grouping and
simplicity.
4.2.2 SOFTWARE DESIGN
Considerable effort must be put in to make the
system more user-friendly. This can be achieved if the
software package can address the user in his own terms
and whenever possible, it should prevent the user from
making errors. It is because error-handling procedures
are important especially when something goes wrong it
is clearly a lack of knowledge. Hence, it,is no point,
to develop a system for the user when it is difficult to
use and to learn it will be discarded by the user.
4.2.3 OUTPUT DESIGN
The selection of data to be included in each
display or. report should be made in response to the
special needs of the user. Therefore, discussions have
been frequently held in order to have a better report
presented at the level of detail. required by the user,
who, then has the confidence in the proposed system.
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4.2.4 INPUT DESIGN
Input design involves the identification. of all
input data necessary to support the required outputs,
the design of input media, and the design of appropriate
means of capturing the data in readiness for processing.
In a manual-based system, the data from the source
documents are transcribed into a -journal or input.
register and then are processed as necessary. However,
in a computerized system, the data must be encoded in a
machine-readable medium for batch processing or entered
into an on-line terminal. In the present study, the
data from the input documents are entered directly,
either through a terminal or from a data file.
4.2.5 MAIN PROGRAMS AND FILES
The proposed system is composed of several programs
which communicate with each other via information kept
in. files. There are altogether twelve. programs and_.., six
data files shared by the sub-systems.
The above conceptual design specifies the
fundamental requirements and hopefully provides a
threshold for the detailed design and implementation of




DETAILED DESIGN AND THE SUPPORT ENVIRONMENT
5.1 INTRODUCTION
Based on the overall system framework decided it
the previous chapter, the proposed information systen
has been implemented onto the VAX785 super, minicomputei
of the client's company and running with Basic Plus Twc
language with the Chinese input/output through the
CIT238 terminal. The information system, after all,
should be implemented as a pilot project in order tc
demonstrate its information processing power for the
real-world applications. Moverover, the performance of
the test run will serve as a yard-stick for further
evaluation and recommendation on the computer-based
financial system.
As far as the structured design concepts are
concerned, the overall systems are divided into several
sub-systems. There are altogether three sub-systems
which are the sales-forecasting sub-system, the
master-budget-generating sub-system and the
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financial-statement-analysis sub-system. The discussion
in this chapter will be organized into main sections and
each section covers one sub-system. Within each
section, it will provide an overall picture on how the
sub-system is designed to specifically meet the user's
requirements. Finally, system flowcharts and data files
are included to provide a general picture of the system.
5.2 SALES-FORECASTING SUB-SYSTEM
No business, nor any administrative activity,
exists ust for today. All decisions and procedures
must account for tomorrow and further into the future,
and consequently all business people make forecasts. A
company, for example, must forecast the sales of various
lines of products. There are a lot of factors we must
take into consideration when dealing with the sales
forecast and they are as follows:[ W. Butler, A.
Robert, B. Robert 1974]
(a) Past sales volume.
(b) General economic and industry conditions.
(c) Relationship of sales to economic indicators such as
Gross National Product and prices.
(d) Market research studies.
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(e) Company pricing policy/ Sales promotion policy.
(f) Competition/ population changes/ political
factors.
(g) Quality of sales force.
(h) Seasonal variations.
(i) Long-term sales trends for various products.
5.2.1 SUB-GOALS
The manager can use the implemented computer-based
forecasting models to facilitate his decision-making
process and therefore, it is a tool to, support the
managerial genius as the manager has put increased
confidence in them. Moreover, historical data can be
stored and then retrieved that data rapidly and
efficiently when it is needed for a new forecast. Thus,
future resources requirements can be determined.
5.3 MASTER-BUDGET-GENERATING-SUB-SYSTEM..
One of the important functions in an-organisation
is the budget planning process. Budgeting planning is
important because it tries first.to capture, and then to
coordinate all the heterogenerous activities- both
human and objects of the firm into a. homogenerous .plan
of action. [K. Bhaskar 1978]
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The company's overall goals to be achieved for the
coming year are contained in a master budget, which is
the set of annual budgets approved by top management.
The basic components of a master budget are a projected,
or pro forma, income statement, which is the firm's
profit plan for the coming year a projected cash flow
statement for the year and a year-end, pro forma
balance sheet, which combines information from the
budgeted income and cash flow statements with the
beginning-of-year balance sheet information. In
addition, the master budget is supported by the
functional budgets. That is, the sales budget, the
production budget, the material usage and purchases
budget, direct-labour budget, overhead budget and
finally, the cost of goods sold budget. The major
budgets and their interrelationships are shown in Fig.
5-1. [Bails/Peppers 1980]
5.3.1 SUB-GOALS
CONTROL- The planned activity can be set.(a)
Subsequent deviations between achievement and plan
will-. indicate the need for investigation and
corrective action. Thus, it forces the management
to quantify their expectations. Hence, it is able
to authorize the expenditure and the execution of
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Fig. 5-1 MASTER BUDGET COMPONENTS
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(b) CHANNEL OF COMMUNICATION- To communicate to all
employees the goals and objectives of the company
and the means to be used to attain them.
(c) EVALUATION OF PERFORMANCE- Assign each employee the
responsibility for the performance of a given
activity. It serves as guidelines in the evaluation
of the employee's performance.
FORWARD PLANNING- To give management a chance to(d)
examine environmental conditions and changes,
thereby increasing their potential to reduce
uncertainty and to shape the company's future
progress.
CO-ORDINATION OF ACTIVITIES- To create a harmony(e)
between all functional areas of the firm by
specifying the functional area in which the manager
must strive to optimize the performance in the local
and global scopes of the company.
5.4 FINANCIAL-STATEMENT-ANALYSIS SUB-SYSTEM
The financial statements of the company present the
raw data of its assets, liabilities, and equities in the
balance sheet, and its revenues and expenses in the
income statement. Without analyzing these data in
detail, many fallacious conclusions might be drawn
concerning the financial status of the company.
Financial analysis is undertaken by creditor, investors,
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and other financial statement users in order to
determine the credit worthiness and earning potential of
the company. In this sub-system, various measuring
methods are employed to evaluate- the. financial health of
the client company, including..horizontal, vertical, and
ratio analysis.
5.4.1 SUB-GOALS
EASIER INTERPRETATION- The facilitation of(a)
financial statement interpretation is achieved by
ratio analysis which consequently provides a guide
for financial investigation. Thus, further insight
is provided. [B. Crushing 1982]
COMPARISON- Vertical analysis treats all items(b'
stated on some common ground.(e.g. percentages).
The manager can evaluate financial statements in
relative terms and not be concerned with differences
in absolute size. This benefit, therefore, becomes
useful when -comparing one,-company against another
company or against industry norms.
FURTHER-IMPROVEMENT.-.Horizontal. analysis- provides(c)
information about the magnitude, direction, and
relative importance of changes in individual and
aggregate financial statement items. Such
information is useful in assessing whether the
company has become stronger or weaker over a period
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of time and whether improvements are needed in
particular areas. Horizontal analysis, on the other
hand, stresses the trends of the various accounts in
the financial statements, therefore, it is an easy
matter to identify areas of wide divergence that
require further analysis.
5.5 DETAILED SYSTEM DESIGN
The detailed design phase began with the
specification of the required system outputs. Next was
the determination of the content and format of system
inputs and files. Following these steps came the
important design of the processing steps, procedures and
controls.
The systems flowcharts in Fig. 5-2, Fig. 5-3 and
Fig. 5-4 show the sales-forecasting sub-system, the
financial-statement-analysis sub-system and the
master--budget-generating sub-system respectively.
5.5.1 OUTPUT DESIGN
Since the Chinese keyboard is available at all
times in the department, the major output of the system
is designed to be in the format of screen-ouput. One of
the advantages is the sensitivity analysis of the
master-budget-generating sub-system. The manager can

































































Fig. 5-4 MASTER-BUDGET-GENERATING SUB-SYSTEM SYSTEM
FLOWCHART
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important to determine the degree of sensitivity of the
results to the values used. If the answer changes
greatly with slight variations in the values of some of
the parameters, this may provide the manager an overall
picture of the simulated budget. Justifications on the
resources required can be made accordingly. On the
other hand, if the results do not change over a wide
range of fluctuation in the values of the parameter, no
further effect is needed.
There is only one file output in the
sales-forecasting sub-system. The forcasted result is
written onto the file and on the screen.
5.5.2 INPUT DESIGN
5.5.2.1 FILE INPUT
As the data is frequently used, therefore,it saves
time to re-enter the data again to the system at each
run of the program.
In the sales-forecasting sub-system, there is only
one file input- the past sales data of the company.
However, in the master-budget-generating sub-system,
five files are used for input and they are as follows:
(a) Balance sheet file- to store the balance sheet data
for a particular year.
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(b) Factory overhead file 1, factory overhead file 2-
to store the factory overhead items.
(c) Forecast file- to store the forecasted sales for
the following year.
(d) Information file- To store other related data such
as issuance of bonds.
5.5.2.2 KEYBOARD INPUT
theinthatIt is designed
financial-statement-analysis sub-system, the input
device is the keyboard input because different years of
the balance sheet data or the income statement data can
be used.
5.5.3 SYSTEM MESSAGE HANDLING
Every effort must be made to ensure that input data
is valid. Errors are not the result of lack of ability
or conscientiousness on the part of the user. -They are
usually of poor dialogue design. Detection of-error
usually results in. an error message being displayed.
The,-main point is that all the recipients of error
messages should fully understand their meaning.. Fig.
5-5 and Fig. 5-6 show the error and the system messages
so that appropriate 'actions can be taken..
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請 輸 入 應 收 款 項 比 率 分 析 系 统
i 25应 收 款 项 股 东 权 益 总 额
存 货 净 销 货 收 入
本 期 平 均 存 货
销 货 成 本
平 均 应 收 账 款流 功 资 产
平 均 每 曰 賒 銷固 定 資 产
每 曰 賒 銷总 资 产
營 立 收 益总 营 业 资 产
利 息 費 用流 功 負 债
未 负 担 税 前 净 利非 流 动 負 債
净 利
成效率比率 6.3. 4.1. 2.
输 入 不 正 确 请 再 输 入
Fig. 5-5 SYSTEM ERROR MESSAGE
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请 输 入 ： 按 下 回 键 统 计 及 预 测 系 统
过 往 年 份














资 料 存 已 入 档 案
Fig. 5-6 SYSTEM MESSAGE
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5.5.4 FILES
Six data files are used in the sales-forecasting
and master-budget-generating sub-system and they are
illustrated in Fig. 5-7 through Fig. 5-14.
5.5.5 PROCEDURES
There are a total of twelve programs in the three
sub-systems and they are all designed in a modular
manner.
5.5.5.1 INITIAL RUN
The design of dialogues for a financial system sucl
as this system can greatly affect both the efficiencl
and the user acceptance. With the user-friendliness ii
mind, the menu-driven type of dialogue is used in orde]
to make it simple for the user.
The system is operated under the menu-driven mode
of operation and the terminal dialogue is totally led by
the system driven commands and menus. The user is only
required to respond to the selection menu by pressing
the return key at the appropriate position.
Furthermore, the menu mode of operation works through a
hierarchical structure of menus with the main menu as
the root.
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FILE NAME SALES.DAT RECORD LENGTH: 112 BYTES





To store the past three year sales data.
Also it can be used as input file in the
sales-forecasting sub-system.
FIELD# DESCRIPTION FIELD LENGTHDATA TYPE I
1 PAST-YEAR NUMERIC 4
2 JAN-SALES NUMERIC 9
3 FEB-SALES NUMERIC 9










Fig. 5-7 SALES DATA FILE
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FORECAST.DATFILE NAME I RECORD LENGTH: 120 BYTES





To store the forecasted result for the next
year. Also it can be used as input file in
the master-budget-generating sub-system.
FIELD# DESCRIPTION DATA TYPE FIELD LENGTH
1 KEY-FIELD NUMERIC 1
2 FORECAST-SALES NUMERIC 9
Fig. 5-8 FORECAST DATA FILE
59
FILE NAME BS.DAT
RECORD LENGTH: 176 BYTES





To store the balance sheet data in the
master-budget-generating sub-system. Hence,
no re-entering of data is required at the each
run of the sub-system.
FIELD# DESCRIPTION DATA TYPE FIELD LENGTH
1 BS-KEY NUMERIC 1
2 ENDING-YEAR NUMERIC 4
3 CASH NUMERIC 9
4 ACS-RECEIVABLES NUMERIC 9
5 MTR-INV-UNIT NUMERIC 9
6 MTR-INV NUMERIC 9
7 FIN-GOODS-UNIT NUMERIC 9
8 FIN-GOODS NUMERIC 9
9 TOT-C-ASSETS NUMERIC 9
LAND10 NUMERIC 9




Fig. 5-9 BALANCE SHEET DATA FILE
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FILE NAME BS. DAT
RECORD LENGTH: 176 BYTES
( CONT.)




PURPOSE To store the balance sheet data in the
master-budget-generating sub-system. Hence,
no re-entering of data is required at the each
run of the sub-system.
FIELD# DESCRIPTION DATA TYPE I FIELD LENGTH
15 WGS-PAYABLE NUMERIC 9
16 TOT-C-LIAB NUMERIC 9





Fig. 5-10 BALANCE SHEET DATA FILE( CONT.)
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FILE NAME FO.DAT RECORD LENGTH: 76 BYTES




PURPOSE To store the supplier, indirect labour,
and factory depreciation information for
each month.
FIELD A DESCRIPTION DATA TYPE I FIELD LENGTH
1 FO-KEY NUMERIC 1
2 JAN-DATA NUMERIC 4
3 FEB-DATA NUMERIC 4
4 MAR-DATA NUMERIC 4
5 APR-DATA NUMERIC 4











Fig. 5-11 FACTORY OVERHEAD DATA FILE
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FILE NAME F02.DAT
RECORD LENGTH: 85 BYTES




PURPOSE To store the travel, sales commission,
salaries and selling depreciation information
for each month.
FIELD# DESCRIPTION DATA TYPE FIELD LENGTH
1 F02-KEY NUMERIC 1
2 JAN-DATA2 NUMERIC 4
3 FEB-DATA2 NUMERIC 4
4 MAR-DATA2 NUMERIC 4
5 APR-DATA2 NUMERIC 4
6 MAY-DATA, NUMERIC 4











Fig. 5-12 FACTORY OVERHEAD2 DATA FILE
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FILE NAME INFO.DAT
RECORD LENGTH: 77 BYTES





To store other information such as bonds
in the master-budget-generating sub-system
FIELD# DESCRIPTION DATA TYPE FIELD LENGTH
1 OTHER-INFO-KEY NUMERIC 1
2 COMMON-STOCK NUMERIC 6
3 BONDS NUMERIC 6
4 CASH-BALANCE NUMERIC 6
5 SALES--DISCOUNT
PER NUMERIC 4














Fig. 5-13 OTHER DATA FILE
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FILE NAME
INFO.DAT( CONT) RECORD LENGTH: 69 BYTES





To store other information such as bonds
in the master-budget-generating sub-system
FIELD# DESCRIPTION DATA TYPE FIELD LENGTH
14 DIRECT-LABOUR
HOURS NUMERIC 4
15 HOUR-RATE NUMERIC 4
1E DIRECT-LABOUR
WAGES-PER NUMERIC 4
1i CASH-PURCHASE-PERK NUMERIC 4
18 COMMON-STOCK-MTH LETTEF 3
319 BONDS-MTH LETTER 3
Fig. 5-14 OTHER DATA FILE (CONT.)
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Therefore, the user will use this program in a top-down
fashion through the tree structure and eventually
terminates his sessions by working back towards the
root. Fig. 5-15 through Fig. 5-17 show a user
traversing the hierarchy of menus to select the required
commands.
5.6 THE SUPPORT ENVIRONMENT
5.6.1 THE HARDWARE SUPPORT FACILITIES
The hardware in the client's company is the
VAX-11/785 minicomputer system. All the programs
written are stored and run under it. The VAX11/785 is a
32 bit minicomputer which offers virtual address
extension to its predecessor, the PDP11 family.
The Chinese keyboard is connected to the VAX-11/785
running under VAX/VMS. The terminal which uses a
RS232-C interface is the same type as used by the other
terminal with bauds rate set at 9600 b.p.s.. It is
capable of entering and displaying both English and
Chinese characters on the screen, thus providing a fast
and convenient access to the information. The keyboard
used in this application is a new version of Professor
Loh's design which is capable of generating more than
6500 characters of the Chinese character on a screen of
25 lines of 40 characters.
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请 输 入 ： 任 何 系 统





Fig. 5-15 MAIN MENU
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请 输 入 ： 任 何 系 统
账 项 分 析 系 统
比 较 资 产 负 债 表 示 系 统
比 較 損 益 表 子 系 統
比 率 分 析 子 系 統
返 回 选 择 主 系 统
Fig. 5-16 SUB-MENU( FINANCIAL-STATEMENT-ANALYSIS)
68
请 输 入 ： 任 何 系 统
账 项 分 析 系 统
比 較 資 戶 負 債 表 子 系 統
比 較 損 益 表 子 系 統
比 率 分 析 子 系 統
返 回 选 择 主 系 统
Fig. 5-17 RETURN BACK TO MAIN MENU
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5.6.1.1 KEYBOARD LAYOUT
Since the basic addressable unit of memory of most
modern electronic computers is a byte and each byte can
store 256 unique binary codes, the number of keys on the
keyboard is chosen to be 256 so as to simplify data
manipulation process and hence maximize computer
operational efficiency. Out of the 256 keys, 18 are
assigned to be function keys, such as RETURN key,
screen text editing keys and language selection keys,
the other 238 are component keys. In order to
accommodate 485 character components on these 238 keys,
more than one character components share a single key.
Chinese character generation is based on the
reconstruction of the full character from its radical
elements. Keys of these radicals are separated into
'radical zones' on the keyboard according to their most
.frequently occurred positions within the ideographical
Chinese pattern. Keys of the ASCII characters are found
in the central zone, and has the standard typewriter
layout. The CIT238 terminal and the and its keyboard
layout are shown in Fig. 5-18 and Fig. 5-19
respectively. [S.C. Loh, H.S. Hung, L. Kong 1986]
5.6.2 THE SOFTWARE SUPPORT-FACILITIES
The operating system of the VAX-11/785 is the
VAX/VMS( Virtual Memory System) which allows a. large
number of users to access the programs and files at the
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Features:
• Component Encoding Input Metho
• Innovative Medium-size Keyboard
• Graphic Capability
• Versatile Editing Feature
Fig. 5-18 CIT238 TERMINAL
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The implementation language was VAX Basic Plus Two
because it is the only supported language by the client.
The language supports structured programming which
facilitates better programming style.
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CHAPTER 6
THE CHINESE FINANCIAL INFORMATION SYSTEM
6.1 INTRODUCTION
As a complement from the previous chapters, the
assumptions, algorithms, and processing of the financial
system are discussed in this chapter: Moreover,
illustrations are given for the purpose of clarity. The
program listing is available on request at the
Department of Computer Science of the Chinese University
and a table of the English/Chinese financial terms is in
the appendix and the user may refer to it.
6.2 SALES-FORECASTING SUB-SYSTEM
6.2.1 ASSUMPTIONS AND BACKGROUNDS
External factors such as population changes,
(a)
competition, movements in commodity prices and
political factors are not considered in the
forecasting models.
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(b) Internal factors such as customer goodwill, sales
promotion policy and age of products are also
excluded from the computer model.
(c) Due to the security aspects of the company policy,
only part of the historical sales data were
available for reference. After thorough discussions
with the MIS Manager, statistical models- time
series forecasting models were chosen for the target
forecasting method. This method is based on an
analysis of historical data concerning a time series
which consists of four separate components, i.e.
trend, cyclical, seasonal, and irregular having
individual effects on, and joint effects on the
forecasting system.
A period of past three years sales data are needed(a)
in the beginning of the forecasting model and then
the future year sales data are forcasted from either
Classical Decomposition Model, Holt's two parameters
Linear Exponential Smoothing Model or Winter's Three
Parameters Linear and Seasonal Exponential Smoothing
Model. [Makridakis,Wheelwright,Mcgee 1983]
As far as the time horizon, pattern of past data,
accuracy and ease of application were concerned, the MIS
Manager decided that the above forecasting models were
considered to be the most suitable and appropriate for
their specific requirements. Therefore, the above
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models were finally selected for implementation.
6.2.2 CLASSICAL DECOMPOSITION MODEL
The technique of decompostion forecasting has found
wide acceptance in business because of its intuitive
appeal and because it is relatively straightforward to
apply. In addition, the notion that the basic pattern
of a data series can be decomposed into subparts.
Intuitively, this type of breakdown appeals to the
manager, because it helps to explain why the historical
data vary and it allows the manager to predict changes
in each subpattern separately. These individual
subpatterns are used not only for purposes of
forecasting but also for management control.
[Anderson, Sweeney,Willians 1978]
6.2.2.1 MATHEMATICAL REPRESENTATIONC
Assume that the time series can be described with a
multiplicative time series model. This model assumes
that if. the trend(T), cyclical(C), seasonal(S), and
irregular(I) components. can be identified and measured,
multiplying the measures of the four components will
provide the actual time series value, denoted by Yt.
Mathematically, this multiplicative model is written as
follows:
Yt =Tt X Ct X St X It
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In this model Tt is the trend measured in units
of the item being forecasted. However, the C t, St,
and It components are all measured in relative items,
with values above 1.00 indicating a cyclical effect
above the trend, a seasonal effect above the normal or
average level, or an irregular effect above the combined
trend, cyclical, and seasonal components. Values below
1.00 for Ct. St, and It would show below-average
levels for each component, respectively.
6.2.2.2 ALGORITHM
(a) Identify the seasonal components of time series by
computing moving averages to measure the combined
trend-cyclical (Tt Ct). That is, to eliminate
the seasonal and irregluar components, St and
It. Mathematically, the moving average model is
set forth in the following equation:
where
Mt= Moving average at time t.
Yt= Actual value in period t.
N= Number of terms included in the moving
average.
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(b) Calculate the combined seasonal-irregular components
with the equation as follows:
(c) Obtain the seasonal factor(St) by taking an
average the StIt values to eliminate the
irregular influence.
(d) Identify the trend using the deseasonalized process.
That is, to remove the effect of season by the
following equation:
Then, for a linear trend the estimated value
expressed as a function of time can be written as
where
Tt= Trend value in period t.
b0= Intercept Qf the trend line.
b1= Slope of the trend line.
The formulas for computing the value of b0 and the
value of bl are shown below:
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(e) The forecast sales can be calculated from the above
'Line of best fit' equation.
6.2.2.3 ILLUSTRATION











































The corresponding Chinese input data and ouput
result are shown in Fig. 6-1 and Fig. 6-2.
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请 输 入 ： 按 下 回 键 统 计 及 预 测 系 统
过 往 年 份
月 份 1985 1986年 1987年 年
3620(1) 5440月 4330
3850 5820(2) 月 4610
4320 6810(3) 5030月
3410 5570(4) 4930月
3820 6280 5110(5) 月
4090 7070 5350(o) 月
4980 7730 5860(7) 月






检 索 档 案
Fig. 6-1 INPUT DATA OF FORECASTING SYSTEM
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请 输 入 ： 按 下 回 键 统 计 及 预 测 系 统
短 期 销 售 时 序 分 析 报 告 表 （ 月 份 ） — — 古 典 分 解 法
1988 趋势 1988 销售预测季 节 性 的 因 素 评 注
0.58 7723 4506(1) 月 ( 42%)
0.65 7793 5030(2) (35%)fl
10 % 7862 86601.10(3) 月
7932 72700.92 8%)月
8001 77260.97 3%)(5) 月
8071 81561.01 1%(6) 月
11 % 90758140l.11(7) 月
741682100.90 ( 10%)(8%) 月
793082790.96 4%)(9%) 月
8500834921.02(10%) 月
660484180.78 ( 22%)(11%) 月
544184880.64 ( 36%)(12) 月
5.4.3.1. 2.
销 售 预 测 已 存 入 档 案
Fig. 6-2 THE FORECAST RESULT(CLASSICAL DECOMPOSITION)
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6.2.3 HOLT'S FORECASTING MODEL
The Holt's Two parameters Linear Exponential
Smoothing Method has all the advantages of exponential
smoothing but its accuracy is much greater. This
forecasting method is often used for immediate and
short-term forecasts, because it is quicker to prepare,
easier to understand and has lower data requirements.
6.2.3.1 MATHEMATICAL REPRESENTATION
The Holt's method does not apply the
straightforward double smoothing formula. Instead, it
smooths the trend values separately. This provides
greater flexibility, since it allows the trend to be
smoothed with a different parameter than that used on
the original series. The forecast for Holt's linear
exponential smoothing uses two smoothing constants
with values between 0 and 1) and three equations:
1. Update the exponentially smoothed series
2. Update the trend estimate
3. Forecast P periods into the future
where
Ft= The exponentially smoothed value in
Ft = AXt + (1-A) (Ft-1+Tt-1)
Tt =B (Ft-Ft-1) + 1-BTt-1
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period t.
A= The smoothing constant.
xt= The actual value of the series.
Ft-1= The average experience of the
series smoothed to period t-1.
B= The smoothing constant for the
trend estimate.
Tt= The trend estimate.
Tt-1= The average experience of the trend
estimate smoothed to period t-1.
P= Periods to be forecasted into the future.
A
Ft+p= Forecast for P periods into the future.
6.2.3.2 ALGORITHM
The first equation is based on averaging (smoothing)(a)
past values of a series in a decreasing
(exponential) manner. The observations are
weighted, with more weights being given to the more
recent observations. This approach follows our
conviction that in a changing process recent data
are more valid than older data.
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The trend estimate is calculated by taking the
difference between two successive exponential
smoothing values (Ft- Ft-1). Since successive
values have been smoothed for randomness, their
difference constitutes an estimate of the trend in
the data.
(b) The second equation then updates the trend, which is
expressed as the difference between the last two
smoothed values. This is appropriate because if
there is a trend in the data, new values should be
higher or lower than the previous one. Since there
may be some randomness remaining, it is modified by
smoothing with B, the trend in the last period (Ft
- Ft_1). The first equation is similar to the
second equation, except that the smoothing is done
for the trend rather than the actual data. Thus,
the result of the second equation is a smoothed
trend excluding any randomness.
Finally, the third equation shows the forecast for P(c)
periods into the future. The trend estimate (Tt)
is multiplied by the number of periods to be
forecasted (P), and then the product is added to the




The initial smoothed value is usually estimated by
averaging a few past observations of the series.
The initial trend value is estimated by using the
slope of the trend equation obtained from past data.
If past data are not available, zero is used as the
initial estimate.
6.2.3.3 ILLUSTRATION
Using the past sales data in Section 6.2.2.3 as the
input data, the output result will be illustrated in
Fig. 6-3 through Fig. 6-6.
6.2.4 WINTER'S FORECASTING MODEL
This forecasting method produces results similar to
double exponential smoothing, but it has the extra
advantage of incorporating a seasonal adjustment as well
as a trend adjustment. It can be used to predict a data
series that contains both a trend and a seasonal
pattern. Winter's seasonal-exponential-smoothing
technique applies the smoothing process three times:
(a) To estimate the average value of the time series
(b) To estimate the trend component, and
(c) To estimate the seasonal index.
Each of the three stages has its own smoothing constant,
which can be adjusted as the situation warrants, and
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统 计 及 预 测 系 统请 输 入 ： 按 下 回 键
短 期 销 售 时 序 分 析 报 告 表 【 月 份 】 — —
















Fig. 6-3 1985 HOLT'S FORECASTED RESULT
HOLT'S 方 法
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短 期 销 售 时 序 分 许 报 告 表 【 月 份 】














4.1987 年 5.1988 6.3.1986 年2.1985 年1.
Fig. 6-4 1986 HOLT'S FORECASTED RESULT
HOLT'S 方 法
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请 输 入 ： 按 下 回 键
统 计 及 预 测 系 统
短 期 销 售 时 序 分 析 报 告 表 【 月 份 】
1987 年 份 实 际 销 售 估 计 趋 势 预 测修 匀 值
[0.9 5] [0,20]
-471,1(I) 1330 4148.7月 3977. 6
-351.04610(2) 4578.4月 4227.4
-198.5(3) 5030 4989.9月 4791.4
-172.14930(1) 4923.1月 4750.9
-103.9(5) 5110 5092.0月 4988.1
-35.25350 5331.9(6) 5296.7月
5860 5831.8 71.9 5903.7(7) 月
5760 5767.2 5811.744.6(8) 月
5933.65940 68.9 6002.5(9) 月
6313.6 6444.66330 131.1(10) 月
6820 6801.2 7003.7202.4(11) 月
6631.96525.2 106.76500(l2) 月
5.1988 年 6. 返回2.1985 3.1986 4.19871.
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these individual modifications can be made to any one of
the constants without having to alter the others.
6.2.4.1 MATHEMATICAL REPRESENTATION
Winter's Linear And Seasonal Exponential Smoothing
is based on three equations, each of which smooths a
parameter associated with one of the three components of
the pattern. That is, randomness, linear, and seasonal.
The three basic equations and one forecast equation
involved in Winter's method are as follows:
(1) Update the exponentially smoothed series.
(2) Update the seasonality estimate.
(3) Update the trend estimate.
(4) Forecast P periods in the future.
where
Ft= The exponentially smoothed value
in period t.
A= The smoothing constant.
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Xt= The actual value of the series.
Ft-1= The average experience of
the series smoothed to period t-1.
B= The smoothing constant for the
seasonality estimate.
St= The seasonality estimate.
St-p= The average experience of the
seasonality estimated smoothed
to period t-p.
C= The smoothing constant for the trend
estimate.
Tt= The trend estimate.
Tt-1= The average experience of the trend
estimate smoothed to period t-1.
P= Number of seasons per year
( monthly or quarterly)
Ft+p= Forecast for P periods into the
future.
6.2.4.2 AT.nOR TTHM
A slight difference in equation (1) distinguishes it
from the corresponding one in Holt's model. In the
first equation, X_ js divided by st-p' which
adjusts xt for seasonality. It removes the
seasonal affects that may exist in the original data
xt
(a
(b) The second equation is comparable to a seasonal
index. That index is found as the ratio of the
current value of the series, X divided by the
current single smoothed value for the series,.
If is larger than Ft, the ratio will be
greater than 1. If it is smaller than F, the
ratio will be less than 1. The role of the seasonal
index, S, is realizing that is a smoothed
(average) value of the series that does not include
seasonality. The data values, X_, on the other
hand, do contain seasonality and includes any
randomness in the series. Therefore, in order to
smooth this randomness, the equation for $t
weights the newly computed seasonal factor
(X Fu) with B and the most recent seasonal
value corresponding to the same season (st_p) with
( IB).
The equation for is simply for smoothing the
trend since it weights the incremental trend




Finally, the fourth equation shows the forecast for
P periods into the future. This equation is similar
to the Holt's forecasting P periods into the future,
except that it is multiplied by the seasonality
estimate (S).
6.2.4.3 ILLUSTRATION
Using the past sales data in Section 6.2.2.3 as the% •
input data, the output result will be illustrated in
Fig. 6-7 through Fig. 6-10.
6.2.4.4 EVALUATION OF THE FORECASTING METHODS
Within the category of quantitative forecasting
methods, the studies of the relative accuracy of the
individual methodologies have seldom been reported. It
is difficult to compare the various time series methods
because the underlying patterns of data which consist of
trend, cyclical, seasonal and irregular elements are
different from applications to applications. In the
case of the mentioned forecasting techniques, no single
model is overwhelmingly superior to the others.
However, as far as the comparison is concerned, there
1延期销舀时分祈报告表 1 1













3 6 2 0
3 8 5 0
4 3 2 0
34 10
3 8 2 0
4 09 0
4 0 6 0
3 8 7 0
4 7 3 0
5 1 3 0
r' v
0 0 l ,5
J '1.' A
10.14' 10.021 10.20
3 6 2 0.
3 6 5 2.
3 7 5 1.
3 7 2 4.
3 7 5 0.
3 812.
39 9 8.
4 0 3 0.
417 3.
4368.
4 6 5 3.






































Fig. 6-7 1985 WINTER'S FORECASTED RESUL
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are some factors which can be taken into considerations:
(a) TIME HORIZON- It is generally divided into
immediate term, short-term, medium term and long
term. The characteristic of the time horizon is
closely related to the way in which a forecasting
technique prepares its forecast. Classical
Decompoisition involves the attempt to identify the
component factors that influence each of the
periodic values in the series and it is ideal for
the short term forecasting. The Holt's and Winter's
forecasting method are generally accepted to be
suitable for the medium and long term forecastings.
PATTERN OF DATA- Each forecasting -method makes(b)
explicit assumptions about the type of underlying
data pattern. Therefore, the ability of a technique
to forecast effectively in a specific situation
depends largerly on matching the pattern in that
situation with a technique which can handle that
pattern. Holt's model assumes that there is a trend
in the historical data and Winter's model puts an
addition equation to forecast the seasonal pattern
of the data. Classical Decomposition model makes
the assumption that the four time series components
trend, cyclical, seasonal and irregular are
combined to describe the behaviour of the time
series.
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(c) SIMPLICITY TO USE- Whenever a manager makes a
decision on the forecasting methods simple to use
and easy to understand seem to be the key elements.
There is only one output screen for the result of
the Classical Decomposition model. However, for the
other two techniques, the user has to enter the
extra parameters and the results are shown in a
number of screens output.
COMPUTATION TIME- Each forecasting model requirescd
different number of equations. The Winter's model
requires a total of four equations and of course, it
will take longer time. The Classical Decomposition
model, in turn, takes shorter time of computation.
As far as the Holt's model is concerned, the
computation time falls in between the middle range
of the above forecasting models.
APPLICABILITY- Whether or not the manager can gain(e)
an understanding of the fundamental technical
properties of the forecasting method and an ability
to interpret the results are also the prime
elements. Winter's model is much more advanced and
sophisticated than the others. However, the
selection of an appropriate forecasting method
depends entirely on the manager's choice as he feels
confident on one of the models.
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(f) ACCURACY- Closely related to the applicability
required in a forecast is the accuracy required.
For some decision makers anywhere between plus or
minus 10% may be sufficient for their purposes, but
in other cases a variation of as much as 5% could
imply a disaster. Suppose there is a trend and
seasonal elements exist in the historical data, the
Winter's model seems to be more accurate than the
Classical Decomposition model. because the series in
the Winter's model are adjusted accordingly from
both the trend and the seasonal equations. In the
case of the Holt's model, the mean squared error
method is provided to evaluate the accuracy of the
result.
6.3 MASTER-BUDGET-GENERATING SUB-SYSTEM
6.3.1 ASSUMPTIONS AND BACKGROUNDS
The usual planning-and-control budget is one year
and it is broken down by months for budgeting period.
The basic steps i.n developing the master budget begin
with the sales forecast and the process ends with the
completion of the budgeted income statement, cash
budget, and budgeted balance sheet. Sensitivity
analysis is one of. the most. important features in the
budgeting model.+ and it usually consists of
systematically varying the values of the parameters over
some range, and observing the behaviour of the.responses
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by the budgeting model. The steps and types of budgets
preparation are discussed below with their corresponding
input requirements. [J. Centofanti, D. Evans 1978]
6.3.2 SALES BUDGET
The first step in budgeting is the determination of
the sales budget. This sets the level of anticipated
activity upon which inventory levels, production, and
expenses are planned. The sales budget includes the
total expected gross sales the sales discounts, returns
and allowances the net sales the cash and credit
sales the total cash collections and the receivable by
month. The preparation of the sales budget depends on
the parameter of the following variables:
(a) The sales forecast
(b) The proportion of cash sales or the sales credit
policy of the firm.
(c) The cash collection policy, bad debt history, and
the average time lag between sales and collections.
(d)_ The proportion of sales discounts, returns and
allowances.
6.3.3 PRODUCTION BUDGET
The quantities for the production budget must be
closely tied in with the sales budget and the desired
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inventory levels. Essentially the production budget is
the sales budget adjusted for the inventory changes. It
is necessary to maintain inventories at an efficient
level. If inventories are too low, production may be
interrupted if they are too high, the carrying cost
will be excessive.
Assuming the company has selected a finished goods
inventory policy, the relationship will be represented
as follows:
Units to be produced= Desired ending inventory+
Estimate sales- Desired beginning inventory.
The production budget includes the estimated sales,
ending inventory, total units needed, beginning
inventory, and units to be producted by month. The
preparation of the production depends on the following
input parameters:
(a) The sales forecast.
(b) Inventory policy of the firm.
6.3.4 MATERIAL USAGE AND PURCHASES BUDGET.
Once the production budget is determined, the
material usage and purchase can be prepared. On the
basis of the estimated production and the number of
units of material required to produce one unit of
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finished goods, the number of units of material needed
for production is determined. Assuming the firm has a
material inventory policy, the relationship will be
represented as follows:
Units to be purchased= Desired ending material
inventory + units of material needed for
production - beginning material inventory.
The material usage and purchase budget includes
material usage inventory levels units to be purchased,
gross purchases purchase discounts, returns and
allowance net purchases cash and credit purchases
disbursements for purchases and accounts payable. The
preparation of the material usage and purchases budget
rests on the estimation of the following information:
(a) Production.
(b) The material requirement for each unit of finished
goods.
(c) The proportion of cash purchases or the purchase
credit policy.
(d) The purchase price of materials.
(e) The disbursement policy, the credit terms extended
by supplies, and the bill-paying policy of the
company.
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(f) The inventory policy. [L. Solomon, J. Vargo, L.
Walther 1981]
6.3.5 DIRECT-LABOUR BUDGET
Once the production budget has been determined, the
direct labour budget can also be prepared. The total
hours needed for production is determined on the basis
of the estimated production and the number of
direct-labour hours required to produce one unit of
finished goods. The total direct-labour costs expected
are based on a knowledge of the labour rates.
The direct-labour budget includes the labour usage,
labour costs, and disbursements for wages. The
direct-labour budget is based on the following
parameters:
(a) Production.
(b) The labour rates.
(c) The wage disbursement policy.
(d) The payment dates.
6.3.6 OVERHEAD BUDGET
It includes both a factory overhead schedule and a
selling and administrative overhead schedule. Once the
production level is known, the overhead budget can be
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prepared as it depends on the anticipated activity level
and upon the behaviour of the individual items in
relation to the level of activity.
The overhead budget includes a detailed list of the
factory overhead items, the predetermined overhead
application rate, and a detailed list of the selling and
administrative overhead items. Its preparation depends
on an estimation of:
(a) The activity level.
(b) The behaviour of the individual expense items in
relation to the level of activity.
(c) The disbursement policy and credit terms extended by
suppliers. [A. J. Tubb. 1979]
6.3.7 COST OF GOODS SOLD BUDGET
The cost of goods sold budget depends on all the
information gathered in the production, material usage
and purchases, direct-labour and overhead budgets. The
basic relationship is as follows:
Cost of goods sold= Total manufacturing costs +
beginning finished goods inventory- ending
finished goods inventory.
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The cost of goods sold budget includes direct
material used direct labour used manufacturing
overhead purchase discounts, returns, and allowances
finished goods inventory and cost of goods sold.
6.3.8 CASH BUDGET
The cash budget, or budgeted statement of cash
receipts and disbursements, may be prepared once
management has prepared the sales, production, material
usage and purchase, direct-labour, and overhead budgets.
The cash budget is now recognized as an essential
management tool, and careful cash planning is considered
a routine factor in efficient management. In addition,
it may be considered the most important part of the
master budgeting process because the cash budget allows
the firm to control its continuous solvency.
The cash budget includes beginning cash balance
collections from customers issuance of common stock
issuance of bounds total disbursements minimum cash
balance excess or deficit and ending cash balance.
The preparation of the cash budget rests on a knowledge
of the following information:
(a) Cash inflows and outflows from operations.
(b) Cash inflows and outflows from capital, financial,
and tax activities.
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(c) The minimum cash balance.
6.3.9 BUDGETED INCOME STATEMENT
The budgeted income statement may be prepared once
the sales, production, material usage and purchases,
direct-labour, overhead, cost of goods sold, and cash
budgets are available. The budgeted income statement
includes gross sales sales discounts returns and
allowances cost of goods sold and selling and
administrative expenses.
6.3.10 BUDGETED BALANCE SHEET
The last step in developing the master budget is
the preparation of the budgeted balance sheet. Each of
the balance sheet items is derived from the previously
computed budgets, namely, the sales, production,
material and usage purchases, direct-labour, overhead,
cost of goods sold, and cash budgets and the budgeted
income statement. [J. Weston, E. Brigham 1981]
6.3.11 ILLUSTRATION
INPUT DATA




Material inventory: $10,000.( for 10,000 units)
Finished goods inventory: $10,000.( for 2,500 units)
Land: $150,000.























(a) The sales discounts, returns, and allowances are 10%
of gross sales.
Net sales consist of 40% cash and 60% credit and all(b)
credit sales are collected in the month following
the sales.
At the end of each month, the company desires an(c)
ending finished goods inventory equal to 50% of the
sales of the following month.
Each finished goods unit requires 2 units of a(d)
direct material, the price of which is $1 per unit.
The purchase discounts, returns, and allowances are(e)
10% of the gross purchases.
Each unit of finished goods requires 0.5 hour at $2
(f)
per hour.
The company pays 40% of its direct-labour costs in
(g)
the same month when they are incurred. It pays 60%
of the balance in the following month.
(h) Net purchases consist of 40% cash and 60% creait.
Issue common stock for $100,000 in August and bonds
(i
for $40,000 in December.
110
(j) Minimum monthly cash balance $30,000.
FACTORY OVERHEAD
Supplies: $10,000, to be paid up to 60% in June
and 40% in December.
Indirect labour: $20,000, to be paid up to 50% in June
and 50% in December.
Depreciation: $500.
. SELLING AND ADMINISTRATION
Travel: $10,000, to be paid 100% in December.
Sales commissions: $4,000, to be paid 100% in December.
Salaries: $12,000, to be paid 10% per month until Augus
and then 5% per month.
Depreciation: $23,500.
The input data and output results are illustrated
in Fig. 6-11 through Fig. 6-36.
6.4 FINANCIAL-STATEMENT-ANALYSIS SUB-SYSTEM
6.4.1 RATIO ANALYSIS
Ratio analysis is often the starting point in
developing information for the financial analyst and it
is used as a tool to study liquidity, activity,
profitability, average of obligations, and other
financial relationships. Although any number of ratios
can be constructed, only those that are commonly
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Fig. 6-11 1986 BALANCE SHEET DATA
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Fig. 6-12 FACTORY OVERHEAD DATA
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Fig. 6-13 FACTORY OVERHEAD DATA 2
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Fig. 6-16 SALES BUDGET( JAN-MAY)
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Fig.3-17 SALES BUDGET (JUNE-OCT)
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Fig. 6-20 PRODUCTION BUDGET( JUNE OCT]
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Fig.6-22 MATERIA USAGE PURCHASE BUDGET(JAN-MAY)
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Fig. 6-23 MATERIAL USAGE+ PURCHASE BUDGET(JUNE-OCT)
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Fig. 6-24 MATERIAL USAGE+ PURCHASE BUDGET(NOV-DEC)
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Fig. 6-25 DIRECT LABOUR BUDGET( JAN-MAY)
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Fig. 6-26 DIRECT LABOUR BUDGET( JUNE-OCT)
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Fig. 6-31 CASH BUDGET( JAN-MAY)
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Fig. 6-32 CASH BUDGET( JUNE-OCT)
( ⑵ 返 回
00
00
⑶ 销 货 成 本 预 算
⑴ 间 接 成 本 预 算
⑷ 有 法 人 丁 顸 笪
⑶ 购 买 预 ’ 算
⑷ 生 产 预 算
⑶ 销 售 顸 哲
侬 利 安 达 电 子 有 限 公 司
现 金 预 笪
⑴ 输 入 资 料
⑵ 检 索 资 料





总 共 收 入















最 低 的 现 金 平 衡
总 共 需 要 现 金
3



















⑶ 销 售 预 算
⑷ 生 产 预 算
⑶ 购 买 预 算
⑷ 直 接 人 工 预 算
⑴ 间 接 成 本 预 算
⑶ . 销 货 成 本 预 算
⑶ 现 金 预 算
00
( ⑵ 返 回












销 货 总 额 〖 从 销 售 预 算 ：
减 ： 销 货 折 扣 ， 退 回
及 折 摈
减 ： 销 货 成 本 〖 从 销 货 成 本 预 算 】
销 货 毛 利
推 销 与 管 理 间 接 成 本
[(2
交 税 前 之 净 牙
⑴ 输 入 资 未
I 1
立 5
⑶ 购 买 预 |
，厶、古检 I
1
广 ⑴ 站 伐 出 女 诉 贫
卯 仝 顸 苜





Q 7 9 0 A 0 f
$29 6, 5 0
54?. 3 .5 0 0
$ 49,500
;% 7 i 0 0 0
Fig. 6-34 BUDGETED INCOME STATEMENT
侬 利 安 达 电 子 有 限 公 司
资 产 负 债 表 预 算
I,
丨 ⑵ 拾 索 咨 〕
⑶铛隹稀 1













应 收 帐 款
材 料 存 货
制 成 品 存 复
总 共 流 动 资 产
















Fig. 6-35 BUDGETED BALANCE SHEET
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encountered and widely used by the user are discussed.
There are four general categories of ratios.
(a) LIQUIDITY RATIOS indicate the ability of the company
to service its short-term financial obligations.
(b) LEVERAGE RATIOS reveal how the company is financed
and they indicate the company's ability to service
current and long-term financial obligations.
EFFICIENCY RATIOS indicate how efficiently the(c)
company is using its resources.
PROFITABILITY RATIO indicate the net returns(d)
generated by the company's activities. [J.
Gaertner, S. Copper 1985]
6.4.1.1 LIQUIDITY RATIOS
Liquidity is the company's ability to convert
non-cash assets into cash or to obtain cash in order to
meet current liabilities. Liquidity applies to the
short term, which is typically viewed as a time span of
one year or less. Analyzing company liquidity is
especially important to creditors. If a company has
poor liquidity position, it may lead to a delay in
receiving interest and principal payments or even losses
on the amounts due. Five commonly used liquidity ratios
are the working capital, current ratio, quick ratio and
cash ratio. The mathematical representation of ratios
138
are as follows:
(a) Working capital= Current assets- Current
liabilities.
(b) Current ratio= Current assets/ Current
liabilities.
Quick ratio=( Current assets- Inventory(c)
Current liabilities.
Cash ratio=( Current assets- Inventory-(d)
Receivables)/ Current Liabilities.
Inventory turnover in days=( Average inventory(e)
Cost of goods sold)/ 365. [E. Helfert 1967]
6.4.1.2 LEVERAGE RATIOS
Leverage ratios measure the relationship between
the company's total liabilities and that company's
ability to service those liabilities. Leverage ratios
are computed either by:
(a) Comparing the level of debt with the company's
assets or equity.
Comparing the funds needed each period to service
(b)
liabilities with the flow of funds from operations
indicated on the income statement.
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There are four commonly used leverage ratios in
general use and they are mathematically represented as
follows:
(a) Debt ratio= Total liabilities/ Total asset.
(b) Debt to equity ratio= Total liabilities
Shareholder's equity.
(c) Long-term debt to equity ratio= Non-current
liabilities/ Shareholders' equity.
(d) Time interest earned ratio=( Income before taxes+
Interest expense)/ Interest expense.
6.4.1.3 PROFITABILITY RATIOS
Profitability ratios measure the company's success
in generating a net return on sales or on investment.
Low profitability ratios show that a failure to achieve
the basic objectives of the company. Five commonly used
profitability ratios are the gross margin, net operating
margin, net margin on sales, return on total assets and
profit on total assets. The equations are as follows:
(a) Gross margin=( Net sales revenues- Cost of goods
sold)/ Net sales revenues.
(b) Net operating margin= Operating income/ Net sales
revenues.
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(c) Profit margin on sales= Net income/ Net sales
revenues.
(d) Return on total assets=( Net income+ Interest
expense)/ Total assets.
(a) Profit on total assets= Net income/ Total assets.
6.4.1.4 EFFICIENCY RATIOS
Efficiency ratios provide information about the
efficiency of the company operations and measure the
level of investment in the company asset, and they
address the question of whether the investment is too
small or too large. In addition, efficiency ratios are
of interest to management, and in some cases, to
creditors and shareholders also who are concerned about
how well the company is being managed.
There are five commonly used efficiency ratios in
general use and they are mathematically represented as
follows:
(a) Inventory turnover= Cost of goods sold/ Average
inventory.
(b) Average collection period= Average accounts
receivables/ Average credit sales per day.
(c) Receivables turnover= Credit sales Average
accounts receivables.
(d) Fixed assets turnover- Net sales revenues Fixec
assets.












Net sales revenue: $955,000.
Cost of goods sold: $668,500.
Average accounts receivables: $97,100.




Income before taxes: $134,280.
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Net income: $68,377.
Fig. 6-37 through Fig. 6-41 show the
corresponding Chinese input and output result of ratio
analysis.
6.4.2 HORIZONTAL ANALYSIS
Horizontal analysis is a term used to describe the
percentage changes in corresponding times of comparative
financial statements. An amount in the most recent
statement is compared with its corresponding item on one
or more of the earlier statements and the increase or
decrease of the item is listed together with the
percentage of increase or decrease for the period. The
earliest year presented is usually used as base year in
the computation of percentage increase or decrease. The
financial statements used in the system are in condensed
form and hopefully, such as condensed form is often
sufficient for most financial analysis. Overall,
horizontal analysis provides information about the
magnitude, direction, and relative importance of changes
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Fig. 6-40 EFFICIENCY RATIOS
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Fig. 6-42 through Fig. 6-45 show the Chinese
innut and outout result of the horizontal analysis.
6.4.3 VERTICAL ANALYSIS
Vertical analysis is used to show the relationship
of the component parts to the total in a single
statement. In performing the vertical analysis, a
significant item on a financial statement is used as a
base value, and all other items on the financial
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Fig. 6-42 COMPARATIVE INCOME STATEMENT DATA
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Fig. 6-44 HORIZONTAL ANALYSIS (INCOME STATEMENT)
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Fig. 6-45 HORIZONTAL ANALYSIS (BALANCE SHEET)
In performing vertical analysis for the balance
sheet, total assets are assigned 100 percent. Each
asset account is expressed as a percentage of total
assets. Total liabilities and stockholders' equity is
also assigned 100 percent. Each liability and equity
account is then expressed as a percentage of total
liabilities and stockholder's equity. In the income
statement, net sales are given the value of 100 and all
other accounts are evaluated in comparison to net sales.
6.4.3.1 ILLUSTRATION
Using the data in Section 6.4.2.1 the Chinese
output results are shown in Fig. 6-46 and Fig. 6-47.
6.5 SUMMARY
The financial system which is successfully
implemented is comprised of three sub-systems which are
the sales-forecasting sub-system, the
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Fig. 6-46 VERTICAL ANALYSIS (BALANCE SHEET
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CHAPTER 7
CRITICAL ASSESSMENTS AND CONCLUSIONS
7.1 LIMITATIONS OF THE SYSTEM
Limitations on the usefulness of this financial
information system fall in four categories:
(a) Limitations due to machine dependence
(b) Limitations on the system portability to a similar
system
(c) Limitations on the volume of data
(d) Limitations on the reporting features of the system.
7.1.1 MACHINE DEPENDENT
The terminal which is used for the present study is
CIT238 Chinese keyboard. Therefore, any attempt to use
this system via other Chinese terminal will be of no
meaning as the Chinese character coding method is
completely different from the target terminal, in which
157
a Chinese character is represented by 2 bytes.
7.1.2 SYSTEM PORTABILITY
The information system is designed specifically
from the initial phase of the study and tailor-made to
the client's company financial requirements. Perhaps,
it may be of no use to another company, where similar
financial system is in use.
7.1.3 VOLUME OF DATA
The results will be more accurate if a vast array
of data can be handled. In the present system, only
small amount of data is entered. That is,-from one to
three years of historical company data. However, for
real-life applications, this constraint can be relaxed.
7.1.4 REPORTING FEATURES
There is no hard-copy generated from any of the
sub-systems, the reports will only be shown on the
V.D.U.. It is designed that the first-hand sensitivity
analysis reports are obtained immediately, instead of
waiting for the hard-copy.
7.2 TYPES OF PROBLEMS ENCOUNTERED
A large part of the effort had been devoted to the
preliminary study phase, programming phase and the
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program-debug phase of the project. Broadly speaking,
there were two types of problems encountered during the
life span of the case study. Firstly, the technical
problems and, secondly the non-technical problems.
7.2.1 TECHNICAL PROBLEMS
7.2.1.1 FAMILIARITY WITH THE KEYBOARD
It is time-consuming to get familiar with the
Chinese keyboard and its programming language- Basic
Plus Two.
7.2.1.2 COMPILING TIME
There are a total of twelve basic programs which
take up 1472 blocks of disc space in the VAX785 system.
The elpased time to compile all the basic programs
together is highly dependent on the overall workload on
the system. Sometimes, it took over 45 minutes to
compile all the programs in the client's company.
7.9.1.3 CHOICE OF PROGRAMMING LANGUAGES
In the beginning of the programming phase, there
were a selection of programming languages.. That is,
Pascal and Basic. Although Pascal is widely accepted in
the research environment, Basic has been selected in
view of the fact that it is commercially accepted in the
industry and it is easier for future maintenance and
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enhancement as far as the company is concerned.
7.2.1.4 ACCURACY OF FORECASTING/BUDGETING
The results of the forecasting and budgeting only
provide a reference for the MIS Manager to improve the
quality of the decision-making, therefore, more advanced
forecasting techniques can be implemented in the future.
However, the users were pleased with the attained
results.
7.2.2 NON-TECHNICAL PROBLEMS
7.2.2.1 PROBLEMS IN THE REAL-WORLD
People are always changing their decisions in the
real world system. The design of the output form on the
screen, for example, is always designed specifically
according to the user requirments. As a result, extra
programming effort is required.
7.2.2.2 ARRANGEMENT OF INTERVIEWS
A better information system can be designed if all
the concerned employees have been interviewed.
Therefore, it is time-consuming to arrange such




It is a notoriously difficult task to design a
system when a limited reference material is available.
However, assumptions were made in some of the
sub-systems( e.g. Finished Goods Inventory Policy).
7.3 RECOMMENDATIONS FOR FURTHER WORK
There are several directions in which future
enhancement could proceed on this system. The areas of
enhancement are as follows:
7.3.1 SALES-FORECASTING SUB-SYSTEN
As far as the accuracy of the result is concerned,
other forecasting method such as Causal forecasting
techniques( i.e. Regression Analysis) may be
recommended to the management. Improvement of existing
forecasting techniques such as the Census II
Decomposition methods may also be considered. This
method has been developed by the Bureau of the Census of
the U.S. Department of Commerce. However, the details
of the Census II Decomposition are not discussed here.
[Chambers,Mullick,Donald 1971]
7.3.2 MASTER-BUDGET-GENERATING SUB-SYSTEM
The existing budgeting system is capable of
handling an individual product and it can be enhanced to
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handle various lines of products in the future plan.
7.3.3 FINANCIAL-STATEMENT-ANALYSIS SUB-SYSTEM
At present, the system can handle the condensed
form of the balance sheet and income statement
efficiently and it is suggested that a hierarchy of
levels can be developed. That is, the user can have a
choice of selection on the levels of detail.
7.3.4 GRAPHICS CONSIDERATIONS
The use of diagrams and charts are normally useful
as a sort of visual aid. For instance, the output of
the forecast result can be represented in terms of
graphics on the screen. Therefore, the end-users are
more encouraged to use the system.
7.3.5 IMPLEMENTATION OF OTHER SUB-SYSTEMS
Other financial sub-systems such as capital
budgeting, investment decisions and financial modeling
building can also be recommended.
7.4 CONCLUSIONS
In this case study, the present information system
of the client's company had been evaluated with the
illustrations of the areas of strengths and weaknesses.
After a detailed system analysis, a Chinese financial
162
information system, which comprised of three
sub-systems: (1) the sales-forecasting sub-system, (2)
the master-budget-generating sub-system and (3) the
financial-statement-analysis sub-system, was proposed
and then successfully implemented onto the VAX785
mini-computer.
Based on the findings of this study, it is shown
that with the use of Prof. Loh's Chinese keyboard, a
computerized financial system can be designed and
implemented for the manufacturing company. The benefits
can also be easily appreciated by the users. Since an
efficient and effective financial system is so important
to the survival of manufacturers in Hong Kong, it is
hoped that the result of this study will encourage more
manufacturing companies to attempt computerization of
their systems in terms of either Chinese or/and English
input and output so as to increase their competitiveness
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